Abstract. Evaluating the types of fixed partial denture failure has a great importance in educating general dentists and laboratory technicians. The objective of this study is to determine complications associated with fixed partial denture and to examine the effect of service duration as well as the number of units on prevalence of these complications in the selected samples. Seventy five patients contributing a total of 309 units were included. Qualities of the present fixed partial dentures were clinically and radiographically assessed. Descriptive statistics and chi-square were used for data analyses. The results showed most common complication was shade mismatch 64%, over-contoured 59.9%, open margins 49.8% and caries 40.1%. The number of units and duration of service were found to influence most of the assessed complications. The prevalence of complications was high among the studied sample. An effective method to control dental disease and improve dental awareness in Saudi Arabia is recommended.
Introduction
Despite the increased popularity of dental implants, conventional crowns and bridgeworks make up a major element of general and prosthodontic dental practice, especially in developing countries. It is important therefore, to evaluate success and the survival of the constructed restorations as well as causes and types of complications plus failures associated with these prostheses. Comprehension of these factors will improve the clinician's ability to plan the most suitable treatment, provide patients with realistic expectations and formulate an appropriate maintenance regime for patients with fixed prostheses [1] [2] [3] .
A few meta-analyses were conducted in order to combine results of different studies and to better estimate the achievement and endurance of fixed prostheses [1] [2] [3] [4] [5] [6] [7] . Scurria et al. estimated the survival rates of fixed prostheses to be 92% and 75% at 10 and 15 years, respectively when failure was defined as fixed prostheses removal [7] . These rates, however, decreased to 87% and 69% at 10 and 15 years, respectively, when failure was defined as prosthesis removal and/or technically failed, thus needed replacement. Failure and complications associated with fixed prostheses include, but not limited to the loss of retention, caries, endodontic complications, periodontal disease, tooth fracture or porcelain fracture, and unsatisfactory esthetics of the prosthesis [2] [3] [4] [5] [6] [7] .
Although several studies had examined failure and complications associated with fixed prostheses, this topic has not been adequately investigated in Saudi Arabia [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . Hence, this study was undertaken as; 1.) To determine prevalence of complications associated with single crowns and fixed partial dentures (FPDs) among a population of dental school patients in Saudi Arabia. 2.) To examine the effect of service duration on prevalence of these complications. 3.) To compare prevalence of complications associated with single crowns and 3 units fixed partial dentures. The null hypothesis of the study was that complications of fixed partial dentures among non Saudi population will be comparable to other previously reported complications.
Materials and Methods
A total of 76 patients (age range of 18-82 years, 40 of the participants were females and 36 males) with 309 FPD and single crown were selected from the dental clinic at King Abdulaziz University, Faculty of Dentistry. All patients were non Saudi and lived in Jeddah, Saudi Arabia. Patients with at least 3 units fixed partial denture or a single crown with the presence of natural contra-lateral tooth / teeth were included. All prostheses were performed and inserted by several general dental practitioners in Jeddah with a minimum of one year service duration. None of these patients were enrolled in regular recall visits for professional maintenance and none of their fixed prostheses were repaired previously. Patients were informed and written consents were obtained under a protocol reviewed and approved by the Bioethical and Research Committee of King Abdulaziz University, Jeddah, Saudi Arabia. Age, gender and the time of prostheses placement were recorded. Complete clinical and radiographic examinations were conducted by two general dentists. Primary impressions were made and study casts were constructed and mounted. Quality of the present fixed prostheses was assessed in regard to presence of any of the following:
1. Recurrent marginal decay was assessed clinically by penetration of sharp dental explore or radiographically, as presence of radiolucent area on bitewing or periapical X-ray films for posterior and anterior abutments, respectively.
2.
Overhangs or open margins were assessed clinically by tactile examination using sharp dental explorer or radiographic examinations.
3. Over-contoured restorations was assessed by comparing the mesio-distal and bucco-lingual dimensions to the normal contra-lateral tooth on the diagnostic cast.
4. Shade mismatch was assessed visually under a day light condition.
5. Porcelain veneer or abutment fracture was assessed visually.
6. Occusal interferences were assessed in centric and lateral excursion on mounted study casts.
7. Looseness of the prostheses.
8. Periodontal disease was assessed by measuring probing depths and clinical attachment loss on 6 sites per each tooth. Presence of 5 mm or more of clinical attachment was used as the cutoff point.
9. Gingival bleeding was assessed by walking a periodontal probe 2 mm into sulci of the abutment teeth.
10. Periapical conditions of the abutment tooth were assessed by radiograph.
11. Occlusal wear of the opposing tooth was assessed visually on diagnostic cast.
12. Pain and or discomfort associated with the fixed prostheses.
Statistical analysis was conducted using a Statistical Package for Social Science (SPSS, version 16, SPSS Inc. Chicago, IL, USA). Descriptive statistics, including means and standard deviations were calculated for continuous variables, frequency and percentage for categorical variables, were calculated. Pearson's chi-square test was performed to examine the association between complications prevalence as well as the type of prostheses and serviceability time (α = 0.05).
Results
The study participants had a mean age of 45.6 years. The mean and median length of time in service of the prostheses was 8.8 and 7 years, respectively.
Prevalence of complications and/or failures of fixed prostheses are presented collectively in Table 1 . The most common complication was the shade mismatch (64.4%) followed by prostheses over-contoured (59.9%). About 50% and 40% of the units had open margins and caries, respectively. Prevalence of caries was significantly higher in teeth with open margins prostheses than those without (p < 0.001), as shown in Fig. 1 .
Nearly 16% of the prostheses were loose. The least frequent complication was occlusal wear of the opposing tooth (2.6%). Table 2 , shows prevalence of complications stratified by whether the prostheses are single or a 3 units fixed partial denture. Caries, gingival bleeding and prostheses with overhang; overcontoured and/or open margins were significantly more common for the 3-unit fixed partial denture than for single crowns (p < 0.001). The other complications were not significantly different between single crown and the 3-unit fixed partial denture.
The effect of service duration on the rate of complications is shown in Table 3 . The difference between groups is statistically significant at * p < 0.05; † p < 0.01.
About 56% and 62% of the prostheses that were in place for more than 15 years, respectively, had open margins and caries; whereas only less than 37% and 21% of those that were in service for 5 years or less had open margins and caries, respectively. Periodontal breakdown also increased with increased service duration. Pain and discomfort were more common in prostheses with shorter service duration. Porcelain fracture was not associated with service duration (p = 0.57).
Discussion
The current study data rejected the null hypothesis that there was no difference in the complications of fixed partial denture among the selected population when compared to other previously reported complications. This study investigated complications associated with fixed prostheses among a population of dental school patients in Saudi Arabia as well as to examine the effect of service duration and number of units on the prevalence of these complications. Previous reported data from different studies was used for comparison purpose (control group) due to our inability to obtain initial data at the time of prostheses insertion. The most common problems associated with the fixed prostheses in the present study were shade mismatch, prostheses overcontoured, open margins and caries. The prevalence of complications in this study is higher than that reported in previous studies [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . An unsatisfactory esthetic result was observed in more than 60% of the prostheses in the present study; whereas a prevalence of 6% was found in a recent meta-analysis [3] . These findings could be explained by the condition in which the shade was selected. All shades were selected without using the correct light system as reported by the treating dentists. In addition, all of the examined prostheses were porcelain fused to metal and the shade could be altered by the opaque porcelain that masks the metal color.
In the current study, about 40% of the abutments were affected with caries whereas only 18% of abutments were affected, as reported by Goodacre and colleagues [3] . Prevalence of caries was higher for FPD as compared to single crowns and the prevalence increased with increasing time since restorations placement. These findings are consistent with results of other studies [3, 7, 27] . Periodontal disease affected about 38% of the abutment in the present study, whereas a mean prevalence of 4% was reported by others [3] . This high prevalence of periodontal disease measurements could be due to lack of professional maintenance therapy where oral hygiene measures are regularly reinforced. Prevalence of this complication steadily increased with increasing time since placement.
Loss of retention was observed in about 16% of the prostheses in the present study, whereas in a previous meta analysis it ranged from 0-13% [3] . The increased length of service duration, in the present study, was found to be the increased number of lose units which is similar to results of other studies [7] . The prevalence of endodontic complication was recorded in nearly 11% of the abutments which is similar to that reported earlier [3] . In the present study, no incidence of abutment fracture was observed, whereas in other studies it ranged from 0.7-25% [3] . In the current study, a high prevalence of prostheses with open margins was also found which could be a contributor or a consequence of the high caries prevalence. Prevalence of caries was almost 10 times higher for prostheses with than those without open margins. These finding are similar to a finding of an earlier study [15] . Although not all patients with poorly fitting prostheses develop caries, this is not an excuse for providing patients with such restorations.
A possible explanation for the high prevalence of complications in the present study could be related to the nature of the selected sample, lack of initial data and recall visits. Dental school patients (mostly non Saudi) may be different from the general Saudi population. For example, income and education level tend to be lower among these non Saudi patients. An increased prevalence of caries and periodontal disease in the present sample suggests a lower dental awareness. Another reason for the high complications rate could be attributed to the lower quality of the delivered prostheses as for example; more than 60% of prostheses had unsatisfactory esthetics. None of these patients rejected their prostheses at the time of insertion due to lack of dental awareness and education level in general. Most of the non Saudi populations included in this study are either drivers, street workers or their dependent. Developing effective strategy to improve success and survival of fixed prostheses in Saudi Arabia for this particular population is certainly needed.
Formulating effective methods to increase dental awareness and subsequently prevent or at least reduce prevalence of dental diseases are required. Furthermore, dental practitioners must constantly upgrade their clinical skills, their knowledge of biomaterial and understanding of laboratory techniques. Recording the gingival and prostheses conditions at the time of insertion is crucial. Future studies are needed with initial data recorded at the prostheses insertion, control group, regular recall visits for the patient and unified laboratory eminence. Double blind control clinical trial is also needed as this particular study is prospective in nature.
Conclusion
With the evaluation analysis in this study, it can be concluded that the prevalence of complications associated with fixed prostheses was high among the present study sample. There is a vast need to improve the success and the survival of fixed prostheses by formulating effective methods to control dental diseases and to increase dental awareness. Furthermore, dental practitioners require constant upgrading in their clinical skills, their knowledge of biomaterial and the understanding of laboratory techniques. . 
